Optimized THP-1 differentiation is required for the detection of responses to weak stimuli.
The differentiation of THP-1 monocytes into macrophages is mainly conducted at a phorbol 12-myristate 13-acetate (PMA) concentration of 10-400 ng/ml. However, this concentration might be high enough to upregulate the expressions of some genes in differentiated macrophages, which could overwhelm gene expression increases induced by other stimuli. The present study was performed to optimize the PMA concentration required to differentiate monocytes whilst minimizing gene upregulation. THP-1 cells were treated with 2.5-100 ng/ml PMA and analyzed for the extent of cell adherence, the surface marker of macrophages, and stable differentiation without undesirable gene upregulation. The stably differentiated THP-1 cells at the minimum PMA concentration were treated with 10 ng/ml LPS or 125 nM amyloid beta (Abeta(1-42)). The treatment of THP-1 with 5 ng/ml PMA was found to be sufficient to induce stable differentiation without undesirable gene upregulation. These macrophages differentiated at 5 ng/ml responded well to secondary weak stimuli like 10 ng/ml LPS or 125 nM of amyloid beta (Abeta(1-42)). This finding suggests that THP-1 cells are well differentiated by 5 ng/ml PMA, and that the resulting differentiated macrophages respond well to secondary weak stimuli without being overwhelmed by undesirable gene upregulation induced by PMA.